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(54) UQUIP CRYSTAL PANEL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a video in high quality of 
performing optimal processing according to the movement of an 
input video signal, and avoiding deterioration in SN ratio in the case 
of reducing the number of bits of image data to a number of bits 
suitable for the input to a liquid cuptal panel and displaying the 
signal. 

SOLUTION: The movement of an input video signal 7 is detected 
by a movement detection circuit 6 and a bit number reduction 
circuit 1 is controlled, and to a mpving video, a bit reduction signal 
2A generated by a bit separation circuit 2 is selectively outputted 
to the liquid crystal panel 5 by simply deleting loworder bits from 
image data of the input video signal 7, and to an inactively moving 
videb, an FRO processing signal 3A generated by an FRO circuit 3 
is selectively outputted to the liquid crystal panel 5 by including 
gradation information of low-order bits to high-order bits. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The liquid-crystal-panel display characterized by to generate the FRC processing signal which 
incorporated the gradation informatipn which the lower bit which separated and obtained the image data of 
an input video signal in the liquid-crystal-panel display which reduces and displays the image data of an 
input video signal on the number of bits corresponding to the input of a liquid crystal panel only when a 
motion of an image was detected from an input video signal has in the remaining high order bit/ and to 
output to a liquid crystal panel. 

[Claim 2] In the liquid crystal panel display which reduces and displays the image data of an input video 
signal on the number of bits corresponding to the input of a liquid crystal panel, and displays an image A bit 
separation means to output the bit reduction signal which divides the image data of an input video signal 
into a lower bit and a high order bit, and consists of the high order bit. Ah FRC means to output the FRC 
processing signal which incorporated the gradation information which the residual bit signal which consists 
of said lower bit separated with this bit separation means has in said bit reduction signal, A motion 
detection means to detect the existence of a motion of an image from said input video signal, and to 
output a change control signal based on the detection result. The liquid crystal panel display characterized 
by having the switching means which carries out the selection output of said bit reduction signal or said 
FRC processing signal to a liquid crystal panel according to said change control signal. 
[Claim 3] Said motion detection means is a liquid crystal panel display characterized by outputting the 
change control signal of the purport which carries out the selection directions of said bit reduction signal 
when a motion of an image is detected from said input video signal in a liquid crystal panel display 
according to claim 2. 

[Claim 4] Said motion detection means is a liquid crystal panel display characterized by outputting the 
change control signal of the purport which carries out the selection directions of said FRC processing 
signal when a motion of an image is not detected from said input video signal in a liquid crystal panel 
display according to claim 2. 

[Claim 5] It is the liquid crystal panel indicating equipment characterized by detecting the existence of a 
motion of an image based on the inter-frame difference from which said motion detection means differs 
among the image data of said input video signal in a liquid crystal panel indicating equipment according to 
claim 2. 

[Claim 6] It is the liquid crystal panel indicating equipment characterized by detecting the existence of a 
motion of an image based on the inter-frame difference which said motion detection means adjoins among 
the image data of said input video signal in a liquid crystal panel indicating equipment according to claim 2. 
[Claim 7] It is the liquid crystal panel display characterized by comparing with a predetermined threshold 
the statistic which said motion detection means detected different inter-frame difference per pixel, carried 
out statistics processing from the difference for every pixel in the liquid crystal panel display according to 
claim 2, and was obtained, and detecting the existence of a motion of an image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal panel indicating equipment which 
performs middle gradation control of a liquid crystal panel by performing FRO processing while reducing and 
displaying the number of bits of the image data of the video signal of an input on the number of bits 
corresponding to the input of a liquid crystal panel especially about a liquid crystal panel indicating 
equipment. 
[0002] 

[Description of the Prior Art] the case where an image is displayed using current and a liquid crystal panel 
— the number of bits of an input of a liquid crystal panel — R, G, and B — 6 bits is in use respectively. 
Therefore, when there is more number of bits of the image data of an input video signal than 6 bits, it will 
be necessary to reduce the number of bits. In this case, if the approach of reducing from the bit of the low 
order of the image data of an input video signal simply is taken, the information on the gradation which the 
reduced bit originally had will be lost. Then, generally, in case the number of bits is reduced, processing 
called FRC (Frame RateControl) is performed to coincidence. 

[0003] A liquid crystal panel is made to perform a middle gradation display by this FRC technique's 
controlling an indicative data by inter-frame [ some ], and changing the actual value of liquid crystal driver 
voltage (for example, reference, such as a volume the 1991 issue, the "flat-panel display'91" page 173 - 
page 1 80 Nikkei electronics, and on Nikkei micro device). However, if FRC processing is always performed 
in case the number of bits of the image data of an input video signal is reduced like before, also when 
degrading image quality depending on a motion of an image, for a certain reason, it is required that FRC 
processing corresponding to a motion of the image should be performed. 

[0004] Conventionially, FRC processing which distinguished whether an input video signal is a still picture or 
it was an animation, and balanced each is performed, and the technique of displaying on a flat panel with 
the number of gradation more than the number of gradation of an input video signal is proposed (for 
example, reference, such as JP,7-334131,A). Moreover, in the plasma display panel, in case the number of 
bits of an input video signal is changed into the smaller number of bits, a motion of an input video signal is 
detected, an error diffusion circuit is controlled, when there is a motion, error diffusion is performed, and 
when there is no motion, the proposal is made for the technique of being made not to perform error 
diffusion (for example, reference, such as JP,10-207425,A). 
[0005] 

[Problem(s) to be Solved by the Invention] Among such Prior arts, according to the latter, since the error 
diffusion process serves as actuation of diffusing an error to a perpendicular direction and a horizontal 
direction within the same frame, it is easy to follow also to an animation. Therefore, the configuration which 
performs FRC processing corresponding to a motion of an image can be considered from combining the 
technique of the latter and the former. That is. it is the configuration which uses the former FRC 
processing instead of the latter error diffusion process, reduces the number of bits of image data, and is 
displayed on a liquid crystal panel. 

[0006] However, from the first, since such a configuration is the approach FRC processing diffuses an error 
in inter-frame [ some ], if FRC processing is carried out to an image with a motion, the problem that an SN 
ratio will deteriorate conversely will produce it. Furthermore, since detection of a motion of an image is 
performed synchronizing with the Vertical Synchronizing signal, it will be judged for every frame whether it 
is a still picture and whether it is an animation, and there is also a problem that it becomes impossible to 
perform processing of a still picture and processing of an animation to coincidence per pixel in one frame. 
[0007] In case the number of bits of image data is reduced and displayed on the number of bits 
corresponding to the input of a liquid crystal panel, while this invention is for solving such a technical 



problem, and being able to perform optimal processing according to a motion of an input video signal, 
* degradation of an SN ratio is avoidable, and it is quality and aims at offering the liquid crystal panel display 
whi&h can display an image. 
[0008] 

[Means for Solving the Problem] In order to attain such a purpose, the liquid crystal panel indicating 
equipment by this invention generates, the FRC processing signal which incorporated the gradation 
information which the lower bit which separated and obtained the image data of an input video signal has in 
the remaining high order bit, and it is made to output it to a liquid crystal panel, only when a motion of an 
image is detected from an input video signal. A bit separation means to output to a detail the bit reduction 
signal which divides the image data of an input video signal Into a lower bit and a high order bit, and 
consists of the high order bit more. An FRC means to output the FRC processing signal which incorporated 
the gradation information which the residual bit signal which consists of a lower bit separated with this bit 
separation means has in the bit reduction signal. The existence of a motion of an image is detected from 
an input video signal, and it has a motion detection means to output a change control signal based oh the 
detection result, and the switching means which carries out the selection output of a bit reduction signal or 
an FRC processing signal to a liquid crystal panel according to a change control signal. 
[0009] It is a motion detection means, and when the change control signal of the purport which carries out 
the selection directions of the bit reduction signal when a motion of an image is detected from an input 
video signal is outputted and a motion of an image is not detected from an input video signal, specifically, 
the change control signal of the purport which carries out the selection directions of the FRC processing 
signal is outputted. In addition, different inter-frame difference is detected per pixel, and the statistic which 
carried out statistics processing and which was obtained from the difference for every pixel is compared 
with a predetermined threshold, and you may make it make it detect the existence of a motion of an image 
based on inter-frame [ inter-frame / different / among the image data of an input video signal ], for 
example, adjoining interHrame difference, and detect the existence of a motion of an image about a motion 
detection means. 
[0010] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. Drawing 1 is 
the block diagram of the liquid crystal panel indicating equipment which is the gestalt of 1 operation of this 
invention, and is set to this drawing. The liquid crystal panel indicating equipment of this invention R of the 
input video signal 7 of L (L is two or more integers) bit, G, and bit reduction signal 2A that consists only of 
a high order M (M=L-N) bit in which the low order N (positiye integer with N smaller than L) bit of B signal 
was omitted, R of the input video signal 7, G, and FRC processing signal 3A that carries out FRC (Frame 
Rate Control) processing of the B signal, and includes the gradation information for a low order N bit are 
generated. It consists of a number-of-bits reduction circuit 1 which outputs the either based on change 
control signal 6A, and a motion detector which detects the existence of a motion of an image from the 
input video signal 7, and outputs change control signal 6A. 

[001 1] The number-of-bits reduction circuit 1 has the bit separation circuit 2, the FRC circuit 3, and the 
switch 4. The separation circuit 2 is separated into the signal of number-of~bits M of the video signal when 
inputting into a liquid crystal panel, i.e., the signal of number-of-bits N of bit reduction signal 2A and the 
remaining low order, i.e., residual bit signal 28, from the high order bit of R of the input video signal 7, G, 
and B signal (L bits). 

[0012] Bit reduction signal 2A and residual bit signal 2B to which the FRC circuit 3 was outputted from the 
bit separation circuit 2. FRC processing is performed based on each signal of the dot clock 1 0 which 
synchronized with Horizontal Synchronizing signal 8 corresponding to the input video signal 7, Vertical 
Synchronizing signal 9. and Horizontal Synchronizing signal 8. 3, M bits [ which includes the information on 
the gradation which R of a low order N bit G, and B signal have in R, G, and B signal of M bits of high 
orders ] R, G, and B signal, i.e., FRC processing signal, A is outputted. M bits [ which was outputted from 
the bit separation circuit 2 ] R, G, B signal, or M bits [ which was outputted from the FRC circuit 3 ] R, G 
and B signal are changed by control signal 6A outputted from the motion detector 6, and a switch 4 
outputs it to a liquid crystal panel 5. 

[001 3] _D^rayyring 2 is the block diagram showing the example of a configuration of the motion detector 6 in 
. the gestalt of operation of this invention. In this drawing, the motion detector 6 consists of a frame 

memory 1 1 and a difference circuit 1 2. A frame memory 1 1 is storage which stores temporarily the image 
data of R of the input video signal 7 corresponding to all the pixels in one frame, G, and B signal using the 
dot clock 10 which synchronized with Horizontal Synchronizing signal 8. 

[0014] A difference circuit 12 compares the image data of current R of the input video signal 7, G, and B 
signal with the image data of R in the frame before [ one ] storing temporarily at a frame memory 11, G, 



and B signal. And the difference outputs a change control signal according to whether it is more than a 
predetermined threshold. Thereby, with a switch 4, when the selection output of the FRC processing signal 
2A/which was outputted from the bit separation circuit 2 when difference was more than a threshold and 
by which FRC processing is not carried out is carried out and difference is less than a threshold, the 
s'electioh output of the FRC processing signal 3A by which FRC processing was carried out in the FRC 
circuit 3 is carried out. 

[0015] Next, actuation of this invention is explained with reference to drawins 1 . The input video signal 7 
consists of three L-bit image data which shows R, G. and B signal, respectively, and is inputted into the bit 
separation circuit 2 and the motion detector 6. In the bit separation circuit 2, it separates to three image 
data of the input video signal 7, the image data of the other low order N bit, i.e., residual bit signal 2B, the 
image data of M bits of high orders, i.e., bit reduction signal 2A, corresponding to the number of bits of an 
input of a liquid crystal panel 5. At this time, the relation of the numbers of bits L, M, and N serves as 
L=M+NandM>N. 

[001 6] Bit reduction signal 2A is sent to a switch 4 and the FRC circuit 3, and residual bit signal 2B is sent 
only to the FRC circuit 3. The FRC circuit 3 performs FRC processing using the dot clock 10 which 
synchronized with bit reduction signal 2A outputted from the bit separation circuit 2, Horizontal 
Synchronizing signal 8 corresponding to a residual bit signal and the input video signal 7, Vertical 
Synchronizing signal 9, and Horizontal Synchronizing signal 8, and outputs FRC processing signal 3A by 
which the information on the gradation which residual bit signal 2B has was included in bit reduction signal 
2A to a switch 4. 

[0017] For example, based on the. information on the gradation which the data for a low order N bit of the 
image data corresponding to one certain pixel have, it sets in 2-N inter-frame. FRC processing — By 
controlling whether the increment only, of the one data for M bits of high orders of the image data 
corresponding to the pixel is carried out, or it does not carry out, and taking interHrame 2-N average of a 
piece (integral) by human being s eyes It is the approach of incorporating the information on the gradation 
which the data for a low order N bit of the image data corresponding to the pixel have in the image data of 
M bits of high orders. Therefore, when this FRC processing is performed in the intense part of a motion of 
an image, the SN ratio of an image will deteriorate. 

[0018] A switch 4 changes the image data of R, G, and B signal of M bits of high orders which incorporated 
the information on the gradation which FRC processing signal 3A TA outputted from bit reduction signal 2A 
outputted from the bit separation circuit 2 and the FRC circuit 3 has with the control signal which moved 
and was outputted from the detector 6, and outputs it to a liquid crystal panel 5. 

[0019] In the processing which reduces the number of bits in this invention thus, as an art 1 While reducing 
lower bits and generating bit reduction signal 2A so that it may be simply set to number-of^bits M 
corresponding to the number of bits of an input of a liquid crystal panel 5 from the L-bit input video signal 
7 FRC processing signal 3A which incorporated the information on the gradation which residual bit signal 
2B outputted by FRC processing from the bit separation circuit 2 has as an art 2 in bit reduction signal 2A 
is generated. Three R of the input video signal 7, G, and B signal lost motion are detected in the motion 
detector 6, and it is made to carry out the selection output of bit reduction signal 2A or FRC processing 
signal 3A. 

[0020] Therefore, when a motion of an image is detected from the input video signal 7 in the motion 
detector 6 By carrying out the selection output of the bit reduction signal 2A by the art 1 , and carrying out 
the selection output of the FRC processing signal 3A, when a motion of an image is not detected In case 
the number of bits of image data is reduced and displayed on the number of bits corresponding to the input 
of a liquid crystal panel, while being able to perform optimal processing according to a motion of an input 
video signal, degradation of an SN ratio is avoidable, it is quality and an image can be displayed. 
[0021] That is, in order not to carry out FRC processing to the image which has a motion by moving and 
detecting a motion of the input video signal 7 in a detector 6, degradation of the SN ratio of the image 
produced when FRC processing is performed to an image with a motion is avoidable. Moreover, in order for . 
the FRC circuit 3 to set to an image with few motions and to perform FRC processing by moving and 
detecting a motion of the input video signal 7 in a detector 6, it can do [ incorporating the information on 
the gradation which the signal of the deleted lower bit has in the signal of a high order bit, or ], and 
gradation which the input video signal 7 has can be done [ displaying on a liquid crystal panel at the 
maximum, or ]. 

[0022] Next, actuation of the motion detector 6 is explained with reference to drawing 2 , Three image data 
of the input video signal 7. R, G, and B signal, is sent to the frame memory 1 1 and difference circuit 1 2 in 
the motion detector 6. Using the dot clock 10 which synchronized with Horizontal Synchronizing signal 8. a 
frame memory 1 1 memorizes temporarily the image data of R of the input video signal 7 corresponding to 



all the pixels in one frame. G, and B signal by one frame, and outputs the image data of R of the frame 
before [ one ] corresponding to each pixel in a current frame, G, and B signal, i.e., delay image data 11 A, to 
a djfference circuit 12. 

[0023] In a difference circuit 12, delay image data 11A which shows the image data of the frame before 
[ one ] storing temporarily at the image data and frame memory 1 1 of R, G. and B signal in the current 
frame of the input video signal 7 is compared per pixel. And it judges that a motion is in the image of the 
input video signal 7 when the statistic obtained from the difference, for example, total value, and the 
average are more than a predetermined threshold, and when change control signal 6A which carries out the 
selection directions of the bit reduction signal 2A by which FRC processing is not carried out is outputted 
and difference is less than a threshold, change control signal 6A which carries out the selection directions 
of the FRC processing signal 3 A is outputted. 

[0024] thus, the part which has been enough made not to make it carry out FRC processing for every 
frame, can detect the part which has a motion within the same frame, and a part with few motions, and has 
a motion within the same frame since the motion of the input video signal 7 has been detected for every 
pixel — if it is. FRC processing cannot perform, but FRC processing can perform in a part with few 
motions. Therefore, a motion of an image is detectable with a sufficient precision. In addition, it is clear 
that this invention is not limited to each above-mentioned example, but each example may be suitably 
changed within the limits of the technical thought of this invention. 
[0025] 

[Effect of the Invention] According to the invention in this application, the fojlowing effectiveness is 
acquired as explained above. The 1 st effectiveness can prevent degradation of the SN ratio of the image 
produced when FRC processing is performed to an image with a motion. The reason is for not carrying out 
FRC processing to an image with a motion by detecting a motion of the video signal of an input. The 2nd 
effectiveness can incorporate the gradation which the signal of the lower bit deleted to the image with few 
motions has in the signal of a high order bit, and can display the gradation which the video signal of an 
input has on the maximum. The reason is because the information on gradation that perform FRC 
processing and the signal of the deleted lower bit has it is incorporated in the signal of a high order bit to 
an image with few motions by detecting a motion of the video signal of an input. 

[0026] a part with the motion within the frame with the 3rd same effectiveness — if it is, FRC processing 
cannot be performed, but FRC processing can be performed in a part with few motions. Since the motion 
of the video signal of an input is detected for every pixel, the reason is that the part which has been 
enough made not to make it carry out FRC processing for every frame, and has a motion within the same 
frame, and a part with few motions are detectable. 



[Translation done.] 



♦ NOTICES* 

JPO/and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw in g 1] It is the block diagram of the liquid crystal panel indicating equipment by the gestalt of 1 
operation of this Invention. 

[ Drawing 2] It is the block diagram showing the example of a configuration of a motion detector. 
[Description of Notations] 

1 [ — A residual bit signal. 3 / — An FRC circuit, 3 A — FRO processing signal. 4 / — A switch. 5 / — A 
liquid crystal panel. 6 / — A motion detector. 7 / — An input video signal (3. R G. and B). 8 / — ^ A 
Horizontal Synchronizing signal. 9 / — A Vertical Synchronizing signal. 10 / ~ A dot clock, 11/ — A 
frame memory. 12/ — Difference circuit. ] — A number-of-bits reduction circuit. 2 — A bit separation 
circuit, 2A — A bit reduction signal, 28 
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